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ARRANGEMENT WITH A MOBILE DATA 
CARRIER AND A HAND-HELD DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a US. national stage application of 
International Application No. PCT/EP2006/066l l7 ?led 
Sep. 7, 2006, Which designates the United States of America, 
and claims priority to German application number 10 2005 
043 624.2 ?led Sep. 13, 2005, the contents of Which are 
hereby incorporated by reference in their entirety. 

TECHNICAL FIELD 

The invention relates to an arrangement With a mobile data 
carrier and a handheld device for displaying driving times, 
rest times and other types of activity While a motor vehicle is 
operating, Which handheld device has an evaluation unit, 
Which evaluation unit is embodied in such a Way that by 
means of said evaluation unit the driving times and/or rest 
times and/or times of other types of activity can be deter 
mined, Which handheld device has a display unit by means of 
Which the results of the evaluation can be displayed, and With 
an input unit by means of Which a user can make entries by 
means of Which the evaluation and/or the display can be 
controlled. In addition, the invention relates to a handheld 
device Within the sense of the above arrangement. 

BACKGROUND 

Relevant guidelines, in particular the EEC regulation 3 820/ 
85, regulate the conditions for the operation of utility 
vehicles, in particular in commercial goods traf?c, With 
respect to the activity of the driver of the vehicle. The regu 
lations contain speci?cations relating to times of availability, 
of driving, of rest periods and of Work on, for example, the 
goods to be moved, especially in order to keep the stressing of 
the drivers of vehicles Within reasonable limits and in this Way 
to avoid tra?ic being put in danger through overloaded road 
users. In order to check for compliance With, for example, the 
EEC regulation, recording devices, referred to as tacho 
graphs, are provided Which are compulsorily installed in the 
respective utility vehicles and, in particular, record the driv 
ing times and rest times of the person driving the vehicle. 
Since the regulatory system for Working times is compara 
tively complicated, con?guring a Working day in a Way Which 
conforms With the rules, in particular When there are fre 
quently changing types of activity, is not easy since on the part 
of the company, pro?t orientated utiliZation of the permissible 
driving times is generally desired. The tachographs Which 
record the driving times and rest times only provide assis 
tance to a limited degree in this context since instructions for 
the scheduling of a break are not provided as a standard 
measure and the time When the driving operation is to be 
interrupted cannot be output. 

So that the driver of a vehicle does not have to manually 
calculate the rest times and driving times, Which Would be 
prone to errors, the company Capital Enterprises (2000) Ltd. 
has already made available a device by the name of “Driver 
Hour Guard” Which permits time segments of speci?c types 
of activity to be input and driving times and rest times to be 
determined therefrom in a Way Which is compatible With the 
rules. To do this it is necessary for the driver of the vehicle to 
input corresponding times and types of activity into the Driver 
Hour Guard in parallel (in real time). In the neW generation of 
digital tachographs the possibility of reading off information 
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2 
from the diagram disk is no longer provided, and data items 
have to be called individually from the digital tachograph and 
input into the evaluation device. These procedures are 
extremely time consuming and prone to errors. 

SUMMARY 

An arrangement or a handheld device of the type men 
tioned at the beginning can be developed in such a Way that 
steering times, rest times or times of other activities can be 
determined on the basis of recordings of a digital tachograph 
in a Way Which is comfortable, less prone to errors and less 
time consuming, therefore protecting the driver against 
infringements of existing laWs. 

According to an embodiment, an arrangement may com 
prise a mobile data carrier and a handheld device for display 
ing driving times, rest times and other types of activity Which 
can be recorded by a tachograph While a motor vehicle is 
operating, Wherein the handheld device has an evaluation unit 
embodied in such a Way that by means of said evaluation unit 
the driving times and/or rest times and/or times of other types 
of activity can be determined, Wherein the handheld device 
has a display unit by means of Which the results of the evalu 
ation can be displayed, and With an input unit by means of 
Which a user can make entries by means of Which the evalu 
ation and/or the display can be controlled, Wherein recording 
data is stored digitally in a memory of the mobile data carrier 
Which is embodied as a data card, the handheld device has a 
data transmission interface Which is embodied in such a Way 
that the handheld device can set up a data transmitting con 
nection to the mobile data carrier, and the evaluation unit is 
embodied in such a Way that it determines, in an evaluating 
fashion, the driving times and/or rest times and/or times of 
other types of activity from the recording data, stored by 
means of the data carrier, of the tachograph, Which data is 
accessed by the evaluation unit by means of the data trans 
mission interface. 

According to another embodiment, a handheld device for 
displaying driving times, rest times and other types of activity 
Which can be recorded by a tachograph While a motor vehicle 
is operating, may have an evaluation unit embodied in such a 
Way that by means of said evaluation unit the driving times 
and/or rest times and/or times of other types of activity can be 
determined, Wherein the handheld device has a display unit 
by means of Which the results of the evaluation can be dis 
played, Wherein the handheld device has an input unit by 
means of Which a user can make entries by means of Which the 
evaluation and/or the display can be controlled, Wherein the 
handheld device has a data transmission interface Which is 
embodied in such a Way that the handheld device can set up a 
data transmitting connection to a mobile data carrier, Wherein 
recording data of the tachograph is stored digitally in a 
memory of the mobile data carrier Which is embodied as a 
data card, the evaluation unit is embodied in such a Way that 
it determines, in an evaluating fashion, the driving times 
and/or rest times and/ or times of other types of activity from 
the recording data, stored by means of the mobile data carrier, 
of the tachograph, Which data is accessed by the evaluation 
unit by means of the data transmission interface. 

According to a further embodiment, the handheld device 
may have an insertion shaft for the data card, Which insertion 
shaft surrounds the data card at least partially in the inserted 
state, and surrounds it in the region of connecting contacts 
Which are provided on the data card. According to a further 
embodiment, the data carrier can be embodied in such a Way 
that exclusively a read-only access of the handheld device to 
the memory of the data carrier is possible. According to a 
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further embodiment, the recording data may comprise entries 
Which each assign a type of activity to a time. According to a 
further embodiment, the handheld device may have a mass 
storage medium. According to a further embodiment, the 
handheld device may copy, at the start of the evaluation, at 
least some of the recording data from the data carrier into the 
mass storage medium. According to a further embodiment, 
the handheld device may have a USB port and/ or an infrared 
interface and/ or a WLAN interface and/ or a microWave inter 
face and/or a DECT interface and/or a Bluetooth interface 
and/ or an interface for an external charger device and/ or an 
external display. According to a further embodiment, the 
handheld device may have a loudspeaker, and a controller of 
the handheld device is embodied in such a Way that the 
loudspeaker outputs an audible Warning if the evaluation 
determines that a limiting value for the driving time is 
exceeded. According to a further embodiment, the evaluation 
may calculate a residual driving period Which indicates hoW 
long a driver of a vehicle may still drive a means of transpor 
tation Without exceeding a speci?c limiting value of the driv 
ing time, in particular the Weekly driving time or residual 
Weekly driving time. According to a further embodiment, the 
handheld device may have an actuating unit Which actuates 
the display and may be embodied in such a Way that symbols 
are assigned to the individual types of activity, and that the 
result of the evaluation Which is assigned to the individual 
types of activity is respectively displayed together With a 
respective speci?c symbol. According to a further embodi 
ment, the display may have a background lighting device for 
a transmitted light mode of the display unit. According to a 
further embodiment, the actuating unit may be embodied in 
such a Way that a graphic speed pro?le or a graphic pro?le for 
driving times, rest times and other times can be displayed by 
means of the display unit. According to a further embodi 
ment, the display unit can be embodied as a touch screen so 
that operator control elements are an integrated component of 
the display unit. According to a further embodiment, the 
handheld device may have at least one lighting element, in 
particular a light emitting diode, Which is actuated in such a 
Way that it displays an operating state by means of its light 
emission or the color of its light emission, in particular indi 
cates Whether driving times have exceeded a speci?c limiting 
value, or rest times are less than a speci?c limiting value. 
According to a further embodiment, the handheld device may 
have an integrated clock, and the evaluation unit is embodied 
in such a Way that it determines, from the recording data and 
the clock time, an ending time for the “driving” activity, or a 
time for the start of a break, and this ending time or this start 
is displayed by means of the display unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the text Which folloWs a particular exemplary embodi 
ment is described in order to clarify the invention With refer 
ence to a draWing, in Which: 

FIG. 1 shoWs a schematic illustration of an arrangement 
according to an embodiment or a handheld device according 
to an embodiment. 

DETAILED DESCRIPTION 

A mobile data carrier Within the sense of the invention is to 
be understood in particular as a data card Which is preferably 
embodied as a smart card, and also has a processor in addition 
to an internal memory and can form a signal transmitting 
connection to corresponding connecting contacts by means of 
contact elements. A handheld device according to an embodi 
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4 
ment advantageously has a format Which can be comfortably 
held in one hand and transported, for example, in a glove 
compartment, accordingly not exceeding the dimensions 20 
cm><30 cm><3 cm. Determination of driving times, rest times 
or times of other types of activity is understood according to 
the invention to mean, in particular, determination in accor 
dance With EEC Regulation 3820. An input unit according to 
an embodiment on the handheld device is preferably a keypad 
or a touch screen but can also be some other operator control 
element such as, for example, a rotational regulator Which is 
embodied in the manner of a joystick and Which permits 
navigation through a user menu. The recording data are stored 
digitally in a memory of the data carrier, With the storage 
preferably being in the form of nonencrypted plain text so that 
this data can be read out Without knoWledge of a crypto 
graphic key. The memory of the mobile data carrier prefer 
ably only permits reading access to the recording data unless 
there is special authorization so that manipulation attempts on 
the sensitive data cannot be successful and the character of 
these recordings as legal evidence is preserved. 

The particular advantage of the various embodiments is the 
convenient and brief transmission of the usually extremely 
extensive recording data of the tachograph so that not only 
does the user of the arrangement according to an embodiment 
or handheld device according to an embodiment pro?t from 
the saving in time and the convenience oWing to the elimina 
tion of the need to make extensive manual entries, but also 
errors in the calculation for ensuring compliance With legal 
speci?cations are prevented. In addition, the arrangement 
according to an embodiment permits particularly precise cal 
culation of the decisive times, and in this Way permits com 
prehensive use of the legally permitted possibilities, Which 
may enable the company Which is equipped in this Way to 
increase its pro?ts. Furthermore, the driver of the vehicle is 
able to plan his route in advance With little expenditure and to 
suitably schedule corresponding breaks taking into account 
the local conditions. 

According to an embodiment, the handheld device may 
have an insertion shaft for the data card, Which insertion shaft 
surrounds the data card at least partially in the inserted state, 
in particular surrounding it in the region of connecting con 
tacts Which are provided on the data card. In this Way it is 
possible, on the one hand, alWays to ensure that contact is 
reliably made With the connecting contacts of the data card 
since the surrounding of the data card permits it to be guided 
precisely and, on the other hand, to decisively reduce the risk 
of soiling of the interface Which is embodied With conductive 
contacts. 

The handheld device advantageously has a mass storage 
medium Which can preferably be conceived for storage of the 
recording data on the mobile data carrier. It is particularly 
expedient if, at the start of an evaluation of the recording data, 
at least some of the recording data is copied from the data 
carrier into the mass storage medium. In this Way very rapid 
access to this data is possible since the particular peripheral 
conditions of the data transmitting interface With the data card 
no longer need to be taken into account. If the handheld 
device is preferably used by one person, it is also conceivable 
for the recording data to be permanently stored in the mass 
storage medium and for only a corresponding reconciliation 
betWeen the current entries from the mobile data carrier and 
the mass storage medium of the handheld device to be carried 
out. In this Way it is additionally possible to save valuable 
time up to the display of the evaluation result by means of the 
handheld device. 

In addition to the connecting contacts of the interface, 
Which permit the data to be read from the data card, it is 



US 8,154,570 B2 
5 

appropriate if the handheld device has a USB interface or an 
infrared interface or a WLAN interface or a microwave inter 

face or a DECT interface or a Bluetooth interface, so that it is 

also possible to exchange data With other data carriers and 
With the handheld device. 

In order to increase the operating convenience further it is 
appropriate if the handheld device has a loudspeaker, and a 
controller of the handheld device is embodied in such a Way 
that the loudspeaker outputs an audible Warning if the evalu 
ation determines that a limiting value for the driving time is 
exceeded. A corresponding message can also be issued in 
such a Way that a break has to be scheduled or a rest time 

Would then have to start. Alternatively or additionally it is 
advantageously conceivable for the evaluation to calculate a 
residual driving period Which indicates hoW long a driver of a 
vehicle may still drive a means of transportation Without 
exceeding a speci?c limiting value of the driving time. 

Since the display panel is subject to spatial restrictions 
oWing to the compact format, it is appropriate, With the aim of 
increasing the density of information on the small format, if it 
has an actuating unit Which actuates the display and is embod 
ied in such a Way that symbols are assigned to the individual 
types of activity, and that the result of the evaluation Which is 
assigned to the respective individual types of activity is dis 
played together With a respective speci?c symbol. These pic 
to grams are preferably con?gured in such a Way that they are 
compatible With the pictograms de?ned in EEC Regulation 
3821/85. 

So that the device according to an embodiment can even be 

used in the dark, the display can advantageously have a back 
ground lighting device for a transmitted light mode. An 
embodiment of the actuating unit such that a graphic speed 
pro?le and driving time pro?le and rest time pro?le can be 
displayed by means of the display is particularly expedient 
and clear. 

The display can expediently be embodied as a touch screen 
Which means that separate operator control elements are 
eliminated and additional space is made available for the 
display panel, and at the same time su?icient input options are 
implemented. The operating state can expediently be dis 
played and, in particular, visual Warning signals can also 
expediently be output by means of lighting elements Which 
are preferably embodied as light emitting diodes and are 
actuated in such a Way that they indicate, by means of their 
light emission or the color of the light emission, Whether, for 
example, driving times have exceeded a speci?c limiting 
value. 

The integration of a clock into the handheld device is 
particularly expedient so that the evaluation unit determines, 
for example, an ending time for the “driving” activity or 
“break” activity or determines a time for the start of a break or 
the next possible driving time using the clock time informa 
tion, and this data can be displayed by means of the display 
unit. 

In FIG. 1, an arrangement 1 according to an embodiment is 
provided With the reference sign 1, comprising a mobile data 
carrier 2 Which is embodied as a data card 3, and a handheld 
device 4. The handheld device 4 is of foldable design and has, 
on one folding half, operator control elements 5 of an input 
unit, a display unit 6, and, on the other folding half, a loud 
speaker 7 and light emitting diodes 8 as visible components. 
The schematic illustration also comprises components of the 
handheld device 4 Which cannot be seen, for example a set 9 
of contacts, a mass storage medium 10, an evaluation unit 11, 
a clock 32 and a background lighting device 12 for the display 
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unit 6, With all the components interacting With one another 
functionally in a Way Which is symboliZed by connecting 
lines. 
By means of the operator control elements 5, a user can 

make settings on the handheld device, such as to the effect 
that the driving times or rest times or some other type of 
activity are to be evaluated, or Which evaluation result is to be 
displayed. In addition, a user can also use the display unit 6 
Which is embodied as a touch screen to make inputs by means 
ofa touch pen 13. 
The data card 3 is assigned to the vehicle driver’s person, 

Which is symboliZed in FIG. 1 by means of a representation 
14 and a name 15. In addition, the data card 3 has connecting 
contacts 16 Which can enter into a data transmitting connec 
tion With the data transmission interface 17 Which is embod 
ied as a set 9 of contacts. The connecting contacts 16 are 
connected to a memory 18 of the data card 3, With an encryp 
tion unit 19 being additionally provided for the authoriZed 
Writing access to the memory 18. Recording data 20 are 
stored in the memory 18 as entries 21 Which each assign a 
type 23 of activity (illustrated here by means of symbols 24) 
to a time 22. 

If the data card 3 is introduced into an insertion shaft 25 of 
the handheld device 4, the set 9 of contacts enters into a data 
signal transmitting connection With the connecting contacts 
16 so that reading access of the handheld device 4 to the 
memory 16 can take place. On the basis of a setting Which is 
input by means of the operator control element 5 by a user 
(not illustrated), the handheld device 4 reads out recording 
data 20 and evaluates it by means of the evaluation unit 11 by 
temporarily storing it in the mass storage medium 10. Corre 
spondingly, a speed pro?le 26 is displayed on the display unit 
6, in Which case, in addition to the current clock time 27, there 
are also an accumulated driving time 28 and the time 29 for 
the start of a break Which is compulsory according to EEC 
Regulation 3820. The driving time 28 and the starting time 29 
are displayed in a space saving fashion With an assignment to 
one symbol 30, 31 in each case. The evaluation unit 11 deter 
mines the starting time 29 including a clock time Which is 
made available by a clock 32 Which is integrated into the 
handheld device 4. If the evaluation unit 11 detects that a 
limiting value is exceeded, a Warning is output by means of 
the loudspeaker 7 and one of the light emitting diodes 8. 
The handheld device 4 has an actuating unit 40 Which 

actuates the display and is embodied in such a Way that 
symbols 24, 30, 31 are assigned to the individual types of 
activity, and in that the result of the evaluation Which is 
assigned to the individual types of activity is respectively 
displayed together With a respective speci?c symbol 24, 30, 
31. 
The handheld device also has, in addition to the set 9 of 

contacts, further data transmission interfaces 17 Which are 
embodied as an USB port 35 and as a WLAN interface 36 in 
the case of the illustrated handheld device 4. 
What is claimed is: 
1. An arrangement comprising a mobile data carrier and a 

handheld device for displaying activities Which can be 
recorded by a tachograph While a motor vehicle is operating, 
Wherein the handheld device has an evaluation unit con?g 
ured such that by means of said evaluation unit driving times 
and/or rest times can be determined, Wherein the handheld 
device has a display unit by means of Which the results of an 
evaluation can be displayed, and With an input unit by means 
of Which a user can make entries by means of Which the 
evaluation and/or the display can be controlled, Wherein 
recording data is stored digitally in a memory of the mobile 
data carrier Which is embodied as a data card, the handheld 
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device has a data transmission interface con?gured such that 
the handheld device can set up a data transmitting connection 
to the mobile data carrier, and the evaluation unit is con?g 
ured such that it determines, in an evaluating fashion, the 
driving times and/ or rest times from the recording data, stored 
by means of the data carrier, of the tachograph, Which data is 
accessed by the evaluation unit by means of the data trans 
mission interface, 

Wherein the handheld device has a mass storage medium, 
and Wherein the handheld device copies, at the start of 
the evaluation, at least some of the recording data from 
the data carrier into the mass storage medium. 

2. The arrangement as claimed in claim 1, Wherein the 
handheld device has an insertion shaft for the data card, Which 
insertion shaft surrounds the data card at least partially in the 
inserted state, and surrounds it in the region of connecting 
contacts Which are provided on the data card. 

3. The arrangement as claimed in claim 1, Wherein the data 
carrier is con?gured such that exclusively a read-only access 
of the handheld device to the memory of the data carrier is 
possible. 

4. The arrangement as claimed in claim 1, Wherein the 
recording data comprises entries Which each assign a type of 
activity to a time. 

5. The arrangement as claimed in claim 1, Wherein the 
handheld device has a USB port and/ or an infrared interface 
and/ or a WLAN interface and/or a microWave interface and/ 
or a DECT interface and/or a Bluetooth interface and/or an 
interface for an external charger device and/or an external 
display. 

6. The arrangement as claimed in claim 1, Wherein the 
handheld device has a loudspeaker, and a controller of the 
handheld device is con?gured such that the loudspeaker out 
puts an audible Warning if the evaluation determines that a 
limiting value for the driving time is exceeded. 

7. The arrangement as claimed in claim 1, Wherein the 
evaluation calculates a residual driving period Which indi 
cates hoW long a driver of a vehicle may still drive a means of 
transportation Without exceeding a speci?c limiting value of 
the driving time. 

8. The arrangement as claimed in claim 1, Wherein the 
handheld device has an actuating unit Which actuates the 
display and is con?gured such that symbols are assigned to 
individual types of activities, and that the result of the evalu 
ation Which is assigned to individual types of activities is 
respectively displayed together With a respective speci?c 
symbol. 

9. The arrangement as claimed in claim 1, Wherein the 
display has a background lighting device for a transmitted 
light mode of the display unit. 

10. The arrangement as claimed in claim 1, Wherein the 
actuating unit is embodied such that a graphic speed pro?le or 
a graphic pro?le for driving times, rest times and other times 
can be displayed by means of the display unit. 

11. The arrangement as claimed in claim 1, Wherein the 
display unit is embodied as a touch screen so that operator 
control elements are an integrated component of the display 
unit. 

12. The arrangement as claimed in claim 1, Wherein the 
handheld device has at least one lighting element, in particu 
lar a light emitting diode, Which is actuated such that it dis 
plays an operating state by means of its light emission or the 
color of its light emission. 

13. The arrangement as claimed in claim 1, comprising an 
integrated clock, and the evaluation unit is con?gured such 
that it determines, from the recording data and the clock time, 
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8 
an ending time for the “driving” activity, or a time for the start 
of a break, and this ending time or this start is displayed by 
means of the display unit. 

14. A handheld device for displaying activity Which can be 
recorded by a tachograph While a motor vehicle is operating, 
Which handheld device has an evaluation unit con?gured such 
that by means of said evaluation unit the driving times and/or 
rest times can be determined, Wherein the handheld device 
has a display unit by means of Which the results of an evalu 
ation can be displayed, Wherein the handheld device has an 
input unit by means of Which a user can make entries by 
means of Which the evaluation and/or the display can be 
controlled, Wherein the handheld device has a data transmis 
sion interface Which is embodied such that the handheld 
device can set up a data transmitting connection to a mobile 

data carrier, Wherein recording data of the tachograph is 
stored digitally in a memory of the mobile data carrier Which 
is embodied as a data card, the evaluation unit is con?gured 
such that it determines, in an evaluating fashion, the driving 
times and/or rest times from the recording data, stored by 
means of the mobile data carrier, of the tachograph, Which 
data is accessed by the evaluation unit by means of the data 
transmission interface, 

Wherein the handheld device has an integrated clock, and 
the evaluation unit is con?gured such that it determines, 
from the recording data and the clock time, an ending 
time for the “driving” activity, or a time for the start of a 
break, and this ending time or this start is displayed by 
means of the display unit. 

15. The handheld device as claimed in claim 14, compris 
ing an insertion shaft for the data card, Which insertion shaft 
surrounds the data card at least partially in the inserted state, 
and surrounds it in the region of connecting contacts Which 
are provided on the data card. 

16. The handheld device as claimed in claim 14, Wherein 
the data carrier is con?gured such that exclusively a read-only 
access of the handheld device to the memory of the data 
carrier is possible. 

17. The handheld device as claimed in claim 14, Wherein 
the recording data comprises entries Which each assign a type 
of activity to a time. 

18. The handheld device as claimed in claim 14, compris 
ing a mass storage medium. 

19. The handheld device as claimed in claim 17, Wherein 
the handheld device is operable to copy, at the start of the 
evaluation, at least some of the recording data from the data 
carrier into the mass storage medium. 

20. The handheld device as claimed in claim 14, compris 
ing a USB port and/ or an infrared interface and/ or a WLAN 
interface and/ or a microWave interface and/ or a DECT inter 
face and/or a Bluetooth interface and/or an interface for an 
external charger device and/ or an external display. 

21. The handheld device as claimed in claim 14, compris 
ing a loudspeaker, and a controller of the handheld device is 
con?gured such that the loudspeaker outputs an audible 
Warning if the evaluation determines that a limiting value for 
the driving time is exceeded. 

22. The handheld device as claimed in claim 14, Wherein 
the evaluation calculates a residual driving period Which indi 
cates hoW long a driver of a vehicle may still drive a means of 
transportation Without exceeding a speci?c limiting value of 
the driving time. 

23. The handheld device as claimed in claim 14, compris 
ing an actuating unit Which actuates the display and is con 
?gured such that symbols are assigned to individual types of 
activity, and that the result of the evaluation Which is assigned 
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to the individual types of activity is respectively displayed 
together With a respective speci?c symbol. 

24. The handheld device as claimed in claim 14, Wherein 
the display has a background lighting device for a transmitted 
light mode of the display unit. 

25. The handheld device as claimed in claim 14, Wherein 
the actuating unit is con?gured such that a graphic speed 
pro?le or a graphic pro?le for driving times and rest times can 
be displayed by means of the display unit. 
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26. The handheld device as claimed in claim 14, Wherein 

the display unit is embodied as a touch screen so that operator 
control elements are an integrated component of the display 
unit. 

27. The handheld device as claimed in claim 14, compris 
ing at least one lighting element, in particular a light emitting 
diode, Which is con?gured such that it displays an operating 
state by means of its light emission or the color of its light 
emission. 


